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0 ecriptlon 

TECHNICAL FIELD OF THE INVENTION 

Mo rJIlilZ^^^ ? suspension aeros I formulations suitable for the administration of medicaments. 
Morepart^ 

or 1,1,1,43,3,3-neptafluoropropane as the propellant 
BACKGROUND OF THE INVENTION 

th* r»riTn^ SP h r " i0n a ! r0S0 ' formu,ations «• a mixture of liquid chlorof luorocarbons as 

2lS^^T ! ^^ hM * "^^'"^hane and dichlorotetrafluoroethane are the most 
commonly used propellents m aerosol formulations for administration by inhalation 

b« in niSTrj b ! n « haVe b68n imPliCated the destructi on of the ozone layer and their production is 
XS^lTufT??™ 134a < HFC - 13 **. 1.1.1.2-tetraf.uoroethane)and hydrofluorocarbon 227 
i«r^„ Li : i * .J P 0r ? ropan8) afe Viewed 88 being more m friend| y tha " many chlorofluor- 

? s ETTJSZlI^ tey have low toxlclty and vapor pressures 8ultaWe for use ■» 

tJn ^n^n /on T S 8 8elf -P ro P e,,in 9- Powder dispensing aerosol composition comprising be- 
♦ ° "T?"* by Wei9M ° f a f ■"■'>■***« »lid material coated with a dry coating of a 
perfluonnated surface-active dispersing agent of a particular type v^ich constitutes between 0.1 to 20 perim 
27?1? £5 a " d a , ha, °9enated propellent The solid materia, can be a «m*J£EZ 

of 1.1.1.2-tetrafluoroethane or 1.1.1.2.3.3.3-heptafluoro P ropane as a propellant is not specifically disclosed. 

SUMMARY OF THE INVENTION 

m J^lT^?" prov ' da * ^P 6 " 9 ™ aerosol formulations comprising an effective amount of a powdered 

H^Zt °V ? «°' 6 Percent by WeiQht ° f 8 P6,f ,UOrinated Versing agent aTd 

2nd 1T1 ? 3 TS I hydrof,uorocarbo " s « ,a <*» d from the group consisting of 1.1.1.2-tetranuoLhane 
ana 1,2,3,3, 3-heptafluoropropane, and a mixture thereof. 

mto'!ZS!?TTl SUr ; ac f aCtive a9ent is S8,ected from the 9~"P consisting of a perf luorinated sulfona- 
mide alcohol phosphate ester having the general formula 



O 

C R rSO I N(R}R , OJ B P(OH)v. 
wherein R,is a perfluonnated radical selected from the group consisting of aliphatic CF^ and cyclcaliphatic 

iU 2 ^SiK^^ 2te8 ^~ i,,d " , ^^^^.andamixture 
moH f ° nTOi,ati0n exhibilin 9 substantially nogrowth in particle size or change in crystal morphology of said 
med camentoveraprolonged period, being substantially readiyredispersible, ami upon redispersion not floc- 
h^^IZS^f •"^"P^***** of the medicament Preferably, the formulation is prepared 
by r combining the dispersing agent and propellant rather than coating the dispersing agent onto the powdered 
medicament prior to addition of said propellant. 

The pharmaceutical suspension aerosol formulations of the invention are suitable, for example, for dermal 
pulmonary, or mucosal (e.g., buccal or nasal) administration. pe.ioroermai, 

DETAILED DESCRIPTION OF THE INVENTION 
inth T pXeln^ 

By 'prolonged period- as used herein in the cont xt of crystallization is meant at I est about four (4) 



months, 



The medicament is micronized. that ia, ver 90 percent of th particles have a diameterofless than about 

iU (im. 

Themedicam ntisgen rallypres nt in an amount effectiv to bring about the intended th rapeutic effect 

2 
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of the medicament i.e., an amount such that one or more metered volum s of the formulation contains an 
effective amount of the drug. Th amount of medtcam nt, howev r, depends on th p t ncy of the particular 
medicam nt being formulated. G nerally, th medicament constitutes from 0.01 to 5 percent by weight of the 
total weight of the formulation, preferably 0.01 to 2 percent by weight of the total weight of the formulation. 

Medicaments for delivery by inhalation include, for xample, analgesics, anginal preparations, antianem- 
ics, antibiotics, antihistamines, antiinflammatories, antitussives, bronchodilators, enzymes, hormones, pep- 
tides, steroids, or a combination of these. 

Examples of medicaments falling within the above therapeutic classes are: adrenochrome, albuterol, al- 
buterol sulfate, atropine methylnitrate or sulfate, beclomethasone dipropionate, chlorotetracycline, codeine, 
colchicine, cortisone, disodium cromoglycate, ephedrine, ephedrine hydrochloride or sulfate, epinephrine bi- 
tartrate, fentanyl, flunisolide, formoteroJ, glucagon, heparin, hydrocortisone, hydroxytetracycline, insulin, iso- 
proterenol hydrochloride or sulfate, morphine, nedocromide, neomycin, oscapine, penicillin, phenylephrine bi- 
tartrate or hydrochloride, phenylpropanolamine hydrochloride, pirbuterol acetate or hydrochloride, predniso- 
lone, salmeterol, streptomycin, tetracydine, triamcinolone acetonide, and trypsin. 

Preferred medicaments in the practice of this invention include albuterol, albuterol sulfate, beclometha- 
sone dipropionate, disodium cromoglycate, epinephrine bitartrate, fenoterol hydrobromide, ipratropium bro- 
mide, isoproterenol hydrochloride, isoproterenol sulfate, metaproterenol sulfate, phenylephrine bitartrate, phe- 
nylephrine hydrochloride, pirbuterol acetate, pirbuterol hydrochloride, procaterol hydrochloride, salmeterol, tri- 
amcinolone acetonide, and mixtures thereof. 

Perfluorinated surface-active dispersing agents useful in the invention are perf luorinated sulfonamide) al- 
cohol phosphate esters or mixtures of such compounds that are soluble In 1,1,1,2-tetrafluoroethane, 
1,1,1 ,2,3,3,3-heptaf luoropropane, or a mixture thereof. 

Suitable perfluorinated sulfbnamido alcohol phosphate esters indude those described in U.S. Pat. No. 
3,094,547, which is incorporated herein by reference, having the general formula: 



[R f S0 2 N(R)R'0].P(OH)^ l 

where Rf is a perfluorinated radical selected from the group consisting of aliphatic C n F 2n +i and cydoaliphatic 
C„F 2n . i. where n is an integer from 4 to 10, R is selected from the group consisting of hydrogen and alkyl having 
4 to 12 carbon atoms, R' is alkylene having 2 to 8 carbon atoms and m is an integer from 1 to 3. 

Particularly preferred perfluorinated sulfonamido alcohol phosphate esters indude bis(perfluorooctyl-N- 
ethylsulfonamidoethyi)phosphate, tris(perfluorooctyl-N-ethylsulfonamidoethyl)phosphate, and mixtures 
thereof. 

For some medicaments a combination of the bis(perfluorooctyl-N-ethylsulfonamidoethyl)phosphate and 
the tris(perfluorooctyt-N-ethylsulfonamidoethyl)phosphate affords aerosol formulations with superior suspen- 
sion qualities compared to suspensions obtained by using either ester alone. The total amount of ester and 
the ratio of the bis(perfluorooctyl-N-ethylsulfonamidoethyl)phosphate to the tris(perfluorooctyl-N- 
ethyfsulfonamidoethyt)phosphate can be optimized by those skilled in the art for particular medicaments. 

The perfluorinated surface-active dispersing agent preferably has a solubility of at least 0.1 percent by 
weight, more preferably at least 0.3 percent by weight, and most preferably at least 0.8 percent by weight in 
the propellant. 

The perfluorinated surface-active dispersing agent constitutes from 0.001 to 0.6 percent by weight, pre- 
ferably 0.001 to 0.5 percent by weight, of the aerosol formulation. The particular preferred amount depends 
on the particular medicament being formulated and on the particular surface-active dispersing agent being 
used. It is preferred to use approximately the minimum amount of agent needed to provide a suitable suspen- 
sion. 

The hydrofluorocarbon or mixture thereof is preferably the only propellant present in the formulations of 
the Invention. However, one or more other propellents such as propellant 142b (1-chloro-1,1-dlfluoroethane) 
can also be present. 

Th suspension aerosol formulations of the inventi n can be prepared by first preparing a solution of the 
perfluorinated surface-active dispersing agent in the propellant and then suspending the medicament in the 
solution. In order to prepare a f rmulation In thi manner, the perfluorinated surface-active dispersing agent 
Is placed In an aerosol vial, a continuous valve Is crimped ont the vial and the vial Is pressure filled with the 
propellant. The vial is shak n on an automatic shaker until all of the dispersing agent is in solution. The mi- 
cronized medicament is then placed in a separate aerosol vial, a continuous valve is crimped onto the vial and 
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^bvm^hl^ ,, P r° USly Pr6Par d SOlu,i0n - Th ™dicament is then dispersed in the sol- 

utonbymoongorhomog nmng. If the medicament b ing formulated is moisture sensitive, these steps should 
be perform d ,n a dehumidified atmosphere using only dry materials and equipment 
invent 9 ^ """T* " il,uetrate the Mention but should not b construed as limiting the 

'^hefollowingexamplesthequalityoftheaerosolsuspensionisratedonascaleof 1 toSwIth 1 indlcatina 
m ^ZZT'° n "I! indiCati " 9 8 " ^^"Sion. A poor suspension is charactenz so" b o™ 2 

,o J? 7 T 3 raPid ^ ° f Sett,i " 9 ° r Separation - * is diff *»* *<» disperse after seZg o 

m "* 3,96 f ,0CS •***■ ° r » exhibte Crvstal format,on - »" excellent suasion Z 

tal IroLr S K eParate 'i S r " y redi8Pereed ' h38 minimal ' ,OCCU,ation ' and * xhibite "0 cryste I 1ZZ 
flocculaMon after redlspersion are important properties in order to provide reproducible dosing of thTrrVedica- 
ment.Abser.ceof substantial crystal formation provides for maximization of the fraction of the dosedel^bt 
?!? ^ T ° f ! he ,Unfl ' EaSe ° f fedi8 ^" ^mits dosing of a uniform suspension TnZ rapM flcS 

2SS7^? 8 T Va ? ti0 " d ° Se d8,iVered fr0m the aeroso1 canistel - SuSnSn. exhS S 
211?;' Wn h S " ered desirab,e in te '™ "« overall balance of properties degree of ay 
lizatoon. ease of redispers.bil.ty, and nature of any floatation, whereas ones exhibiting a ratine of 3 4 Jr5 
are considered desirable and fall within the scope of this invention 9 9 ' 5 

20 tH^JH!!^ th ! fu XamP ' eS bel0W ' the ,erm " dieste '" refere to b«(perfluorooctyl-N.ethylsulfonamidoe- 

cept as otherwise indicated the propellant in the Examples below is 1.1.U-tetraf.uor^ 

Example 1 

25 

ui «i ll 1 '? P0 , r1 |? n * bis(perf,uoro « t y | - N - e «"y"8"lfonamidoethyl)phosphate was placed in a 4 ounce 
v,al, the v,al was sealed w,th a continuous valve then pressure filed with 115.65 g<)f 1.1, litetrafluo^eZ? 

30 tlols^ A 100 «* Portion of micronized albu- 

T ^ ° C V ' al al ° ng With 5 mL of glass beads - tne vial *•» »aled with a continuous 
m er or 

S?6*iSSS» SUSP C ° nlained °" 5% by wei9ht 01 8ulfate a <* " a ° a 
35 Examples 2-13 

oa J^bl^ ?, EXamP ' e 1 ' 8 8erieS ° f miCronized a,buterol 8u,fate ^pensions were pre- 
o T* h am ° Unt (P8rCent by Wei9ht based tne ,otel weioht <" 'he formulation) and identity 

le^oTvT ^ amP J!! 2 3 °- 5% by WB * ht °< e'buterol sulfate, tha? o f SSKoE 

tamed 0.46% by we,ght and the remaining Examples contained 0.45 % by weight of albuterol sulfate 



45 



60 



66 
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Table 1 



ExamDle 


Surface-Active Disnersina lo*nt 


Ratincr 


2 


0.005% 


diester 


3 


3 


0.05% 


dlester 


5 


4 


0.3% 


diester 


3 


5 


0.005% 


3:1 diester: triester 


5 


6 


0.01% 


8:1 diester :triester 


A 
H 


7 


0.05% 


38:1 diester :triester 


2 


8 


0.005% 


4:3 diester: triester 


5 


9 


0.01% 


6:3 diester: triester 


4 


10 


0.05% 


38:3 diester: triester 


3 


11 


0.005% 


4:13 diester: triester 


5 


12 


0.01% 


8:13 diester: triester 


5 


13 


0.05% 


38:13 diester: triester 


3 



Examples 14-18 

Using the general method of Example 1 , a series of suspension aerosol formulations containing 0.5% per- 
cent by weight micronized pirbuterol hydrochloride was prepared. Table 2 shows the amount (percent by weight 
based on the total weight of the formulation) and identity of the surface-active dispersing agent used and the 
suspension quality rating. 



Table 2 



Exanmle 


Surface-Active Disneraincr »™nt 


Rating 


14 


0.05% 


diester 


5 


15 


0.10% 


diester 


5 


16 


0.15% 


diester 


5 


17 


0.20% 


diester 


5 


18 


0.01% 


diester 


2 



Examples 19-27 

Using the general method of Example 1 , a series of aerosol suspension formulations containing 1 .6% by 
weight based on the total weight of the formulation of micronized disodium cromoglycate was prepared. Table 
3 shows the amount (percent by weight based on the total weight of the formulation) and identity (ratios are 
weight:weight) of the surface-active dispersing agent used and the suspension quality rating. 
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Table 3 



10 



15 



20 



25 



E30BB1& 
19 
20 
21 
22 
23 
24 
25 
26 
27 

Examples 28-40 



0.03% 
0.05% 
0.01% 
0.3% 
0.3% 
0.3% 
0.05% 
0.1% 
0.15% 



diester 
diester 
diester 
diester 

l:i diester :triester 
triester 

1:1 diester: triester 
1:1 diester: triester 
1:1 diester: triester 



Rating 
1 
1 
1 
3 
4 
3 
3 
5 
5 



h« Jiinf / !i ,e . 9anera L ,ne,hod 0f ^P' 9 1 - a ***** of suspension aerosol formulations containing 0 45% 
« 2? ? "^7T t 8061816 WM prepared - Tabte 4 shows «*• ^nt (percent^ weZ taS 



30 



Example 



Surf*g ? . 





28 


0.3% 


35 


29 


0.01% 




30 


0.05% 




31 


0.10% 


40 


32 


0.15% 




33 


0.20% 




34 


0.005% 




35 


0.005% 


45 


36 


0.005% 




37 


0.1% 




38 


0.1% 


50 


39 


0.3% 




40 


0.5% 




Examples 41-46 





66 



Active Dinner^ n q M - nt 
diester 
diester 
diester 
diester 
diester 
diester 

3:1 diester: triester 
4:3 diester: triester 
4:13 diester: triester 
3:1 diester: triester 
1:1 diester: triester 
3:1 diester: triester 
3:1 diester: triester 



Rating 

1 

3 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 



Using the general method of Example 1. a series of susp nslon aerosol formulations containing o 5% bv 
r s ?l a r OTthe w ta,Wei9 K ht0fthe,brmU,8,i Pinsphn'na bitartrate wm prepared TaWe 

LCZhH*^ totalw^ntofth formuiatin) and identify (ratios „ 

weignt.-weight) f the surface-active dispersing agent used and th suspension quality rating. 

6 
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Table 5 

Example Surface-Active DlBParalna Aaent Rating 



41 


0.05% 


1:1 diester:trie8ter 


5 


42 


0.1% 


1:1 diester:triester 


2 


43 


0.15% 


1:1 dies ter:tr lest er 


2 


44 


0.05% 


dieeter 


4 


45 


0.1% 


diester 


2 


46 


0.15% 


dieater 


2 



Example 47 

A 16.6 mg portion of perfluorooctyl-N-ethylaulfonamidoethylphoaphate was mixed with 1 g of ethanol in 
a 4 gram glass vial. The resulting solution was transferred to a 4 ounce glass aerosol vial which was then sealed 
with a continuous valve and pressure filled with 1 00 g of 1 , 1 ,1 ,2-tetraf luoroethane to give a stock solution con- 
taining 0.016 percent by weight of the ester and 1 percent by weight of ethanol. A 100 mg portion of micronized 
albuterol sulfate was placed in a 15 cc glass vial along with 5 mL of glass beads, the vial was sealed with a 
continuous valve and then pressure filled with the stock solution. The vial was placed on a WIG-L-BUG™ mixer 
for at least 30 seconds. The resulting suspension contained 0.5% by weight of albuterol sulfate and had a quality 
rating of 2. 

Example 48 

Using the general method of Example 47, a suspension aerosol containing 0.5% by weight of micronized 
albuterol sulfate, 0.05% by weight of perfluorooctyl-N-ethylsulfonamidoethylphosphate, 1.2% by weight of 
ethanol and 1,1,1,2-tetrafluoroethane was prepared. The resulting suspension had a quality rating of 1. 

Example 49 

Using the general method of Example 47, a suspension aerosol containing 0.5% by weight of micronized 
albuterol sulfate, 0.005% by weight of perfluorooctyl-N-ethylsulfonamidoethylphosphate, 0.5% by weight of 
ethanol and 1,1,1,2-tetrafluoroethane was prepared. The resulting suspension had a quality rating of 4. 

Example 50 

A 10.0 mg portion of bis(perfluorooctyl-N-ethylsulfonamidoethyl)phosphate and a 50.7 mg portion of 
tris(perf (uorooctyl-N-ethylsulfonamidoethyl)phosphate were placed in a vial, the vial was sealed with a con- 
tinuous valve then pressure filled with 99.879 g of 1 ,1 ,1 ,2-tetraf luoroethane. The resulting stock solution con- 
tained 0.01% by weight of bis(perfluorooctyf-N-ethylsulfonamidoethyl)phosphate and 0.05% by weight of 
tris(perfluorooctyl-N-ethylsulfonamidoethyl)phosphate. A 30 mg portion of micronized beclomethasone dipro- 
pionate was placed in a vial along with 3 mL of glass beads, the vial was sealed with a continuous valve and 
pressure filled with 10 g of the previously prepared stock solution. The vial was placed on a WIG-L-BUG™ 
mixer for at least 30 seconds. The resulting suspension contained 0.3% by weight of beclomethasone dipro- 
pionate and had a quality suspension rating of 4 (excellent). 

Examples 51-55 

Using the general method f Example 50 and the stock solution prepared In Example 50, a series of sus- 
pension aerosols was prepared. Table 6 shows the amount (percent by weight based n th total w ight of 
th formulati n) and identity of the medicam nt used and the quality rating of the susp nsion. All of the sus- 
pensions contained 0.01% by w ight of bis(perfluorooctyl-N- thylsuifonamidoethyl)phosphate and 0.05% by 
weight of tris(perfluorooctyl-N-ethyl3utfonamidoethyl)phosphate. 
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Table 



Example 


51 


0.3% 


52 


0.5% 


53 


1.5% 


54 


0. 5% 


55 


0.45% 



Examples 56-58 



Med learnt 



triamcinolone acetonide 
pirbuterol acetate 
disodiun cronoglycate 
albuterol sulfate 



Bating 

5 
5 
5 
5 
3 



wJ?2 < T 7 . ? P ' e 1 ' 3 S6rieS * sus P ension formulations containing 0.1% by 

we,ght of nennod salmeterol was prepared. Table 7 shows the amount (percent by weight based on the 

qua itTrLtg *" f0rmU,ati0n) ^ " dispersing agent use'd and theTspens Sn 



Example 
Rating 

56 

57 

58 



Swrf ace-Active ni ffr ft r p incr 

0.01% diester 
0.005% diester 
0.001% diester 



4 

5 
5 



Examples 59-64 

Aseries of suspension aerosol formulations in which 1.1.1.2,3.3,3-heptafluoropropane (HFC-227) serves 
as the propeBant was prepared using the genera, method of Example 1. Table 8 shows the arn^um percent 

l7„f, onthet :^ 

on the total we>ght of the formulation of micronized triamcinolone acetonide. Those of ExampL 62-64 con- 
tained 0.5 percent by weight of micronized pirbuterol acetate. 



Table a 





gUrrflge-ACtlve PiBDersina »„ fnt 




Rating 




59 


0.025% diester 


4 


60 


0.05% 1:4 diester: triester 


5 


61 


0.005% 4:1 diester: triester 


5 


62 


0.025% diester 


5 


63 


0.05% 1:4 diest r:triest r 


4 


64 


0.005% 4:1 diester: triester 


4 
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In th claims that follow, all weight percentages are bas d on the t tal weight of th formulation unless 
otherwise stated. 



Claims 

1 . A suspension aerosol formulation, comprising: a propellant comprising a hydrof luorocarbon selected from 
the group consisting of 1,1 ,1,2-tetrafluoroethane and 1,1,1,2,3,3,3-heptafluoropropane, and a mixture 
thereof; a therapeutically effective amount of a powdered medicament; and between 0.001 and 0.6 per- 
cent by weight of a surface-active dispersing agent of the formula 



O 

[R f S0 3 N(R)R'0],P(OH)^ 



wherein R, is a perfluorinated radical selected from the group consisting of aliphatic CpF^ and cycloa- 
liphatic C n F 2rh < where n is an integer from 4 to 10, R is selected from the group consisting of hydrogen 
and alkyl having 4 to 12 carbon atoms, R' is alkylene having 2 to 8 carbon atoms and m Is an integer from 
1 to 3, and mixture of two or more of said esters; 

the formulation exhibiting substantially no growth in particle size or change in crystal morphology 
of said medicament over a prolonged period, being substantially readily redispersible, and upon redisper- 
sion not flocculating so quickly as to prevent reproducible dosing of the medicament. 

2. A suspension aerosol formulation according to Claim 1 wherein said powdered medicament is present in 
an amount of 0.01 to 2 percent by weight; said formulation being prepared by combining said dispersing 
agent and propellant rather than coating said dispersing agent onto said powdered medicament prior to 
addition of said propellant. 

3. A suspension aerosol formulation according to Claim 1 wherein said dispersing agent is present in an 
amount of 0.001 to 0.5 percent by weight. 

4. A suspension aerosol formulation according to Claim 1 wherein said dispersing agent has a solubility of 
at least 0.3 percent by weight in said propellant. 

5. A suspension aerosol formulation according to Claim 4 wherein said dispersing agent has a solubility of 
at least 0.8 percent by weight in said propellant 

6. A suspension aerosol formulation according to Claim 1 wherein said dispersing agent Is selected from the 
group consisting of bis(perfluorooctyl-N-ethyisulfonamidoethyl)phosphate, tris(perfluorooctyl-N- 
ethylsulfonamidoethyl)phosphate, and mixtures thereof. 

7. A suspension aerosol formulation according to Claim 1 wherein said medicament is selected from the 
group consisting of an analgesic, an anginal preparation, an antiallergic, an antibiotic, an antihistamine, 
an antiinflammatory, an antitussive, a bronchodilator, an enzyme, a hormone, a peptide, a steroid, and 
mixtures thereof. 

8. A suspension aerosol formulation according to Claim 1 wherein said medicament is selected from the 
group consisting of albuterol, albuterol sulfate, beclomethasone dipropionate, disodium cromoglycate, epi- 
nephrine bitartrate, fenoterol hydrobromide, ipratropium bromide, isoproterenol hydrochloride, isoproter- 
enol sulfate, metaproterenol sulfate, phenylephrine bitartrate, phenylephrine hydrochloride, pirbuterol 
acetate, pirbuterol hydrochloride, procaterol hydrochloride, salmeterol, triamcinolone acetonide, and mix- 
tures th reof. 

9. A suspension aerosol formulati n according to Claim 1 wherein 1,1,1,2-tetrafluoroethan is essentially 
the only propellant, and comprising between 0.1 and 1 .0 p rcent by weight of albuterol sulfate having a 
substantially uniform particl size of I ss than about 10 urn in diameter, and between 0.008 and 0.06 per- 
cent by weight fbis(perflu rooctyt-N- thylsutfonamidoethyOphosphate. 



9 
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10. A suspension aerosol formulation according to Claim 1 wher in 1,1,1,2-tetrafluoroethane is essentially 
the only prop llant. and comprising b t w n 0.5 and 2 percent by weight of disodium cromoglycate having 
a substantially uniform particle size of I ss than 10 urn in diameter, and betwe n 0.05 and 0.4 p rcent 
by weight of a mixture of bis(perfluorooctyi-N-ethylsulfonamidoethyl)phosphate and tris(perfluorooctyi- 
N-ethy1sulfonamidoethyl)phosphate. 

11. A suspension aerosol formulation according to Claim 10 wherein said bis(perfluorooctyl-N-ethyisulfona- 
midoethyl)phosphate and said tris(perfluorooctyl-N-ethylsulfonarnidoethyl)phosphate are present in 
about equal amounts by weight 

12. A suspension aerosol formulation according to Claim 1 wherein 1,1,1,2-tetrafluoroethane is essentially 
the only propellant, and comprising between 0.1 and 1 percent by weight of epinephrine bitartrate having 
a substantially uniform particle size of less than about 10 microns in diameter, and between 0.02 and 0.07 
percent by weight of a mixture of bis(perfluorooctyl-N-ethylsulfonamidoethyl)phosphate and 
trts(perfluorooctyl-N-ethy1sulfonamidoethyl)phosphate. 

13. A suspension aerosol formulation according to Claim 12 wherein said bis(perfluorooctyl-N-ethylsulfona- 
midoethyl)phosphate and said tris(perfluorooctyl-N-ethyl3ulfonamidoethyl)phosphate are present in 
about equal amounts by weight 

14. A suspension aerosol formulation according to Claim 1 wherein 1,1,1,2-tetrafluoroethane is essentially 
the only propellant, and comprising between 0.1 and 1 percent by weight of epinephrine bitartrate having 
a substantially uniform particle size of less than 10 nm in diameter, and between about 0.02 and about 
0.07 percent by weight of bis(perfluc^c<>ctyl-N-ethylsulfonamidoethyl)phosphate. 

15. A suspension aerosol formulation according to Claim 1 wherein 1,1,1,2-tetrafluoroethane is essentially 
the only propellant and comprising between 0.1 and 1 percent by weight of pirbuterol hydrochloride having 
a substantially uniform particle size of less than about 10 microns in diameter, and between 0.03 and 0.3 
percent by weight of bis(perf luorooctyl-N-ethylsulfbnamidoethyl)phosphate. 

1 6. A suspension aerosol formulation according to Claim 1 comprising between about 0.1 and about 1 .0 per- 
cent by weight of albuterol sulfate having a substantially uniform particle size of less than 10 urn in diam- 
eter, and between 0.004 and 0.02 percent by weight of a mixture of bis(perf luorooctyl-N-ethylsulfonami- 
doethyl)phosphate and tris(perf luorooctyi-N-ethylsulfonamidoethyl)phosphate, with the proviso that the 
ratio by weight of said bis ester to said tris ester is 8:1 to 1:4. 

1 7. A suspension aerosol formulation according to Claim 1 , prepared by combining the dispersing agent and 
the propellant rather than coating the dispersing agent onto the powdered medicament prior to addition 
of said propellant. 

18. A suspension aerosol formulation according to Claim 1 comprising 1,1,1,2-tetrafluoroethane as essen- 
tially the only propellant 

19. Asuspension aerosol formulation according to Claim 1 comprising 1,1,1,2,3,3,3-heptafluoropropane as 
essentially the only propellant. 

20. A suspension aerosol formulation according to Claim 1 wherein 1,1,1,2-tetrafluoroethane is essentially 
the only propellant, and comprising: 0.02 to 0.07 percent by weight of a mixture of about one part by weight 
bis(perfiuorooctyi-N-ethylsulfonamidoethy1)pho3phate and about five parts by weight tris(perfluorooctyl- 
N-ethytsulfonamkioethyl)phosphate; and a medicament having substantially uniform particle size of less 
than 1 0 urn in diameter selected from the group consisting of beciomet hasone dipropionate in an amount 
of 0.1 to 0.5 percent by weight, triamcinolone acetonide in an amount of 0.1 to 0.5 percent by weight, pir- 
buterol acetate in an amount of 0.3 to 0.7 percent by weight, disodium chromoglycate in an amount of 1 .0 
to 2.0 percent by weight, albuterol sulfate in an amount of 0.3 to 0.7 percent by weight, and salm terol in 
an amount f 0.4 to 0.5 percent by w ight 

21. A susp naion a rosol formulation according to Claim 1 wherein 1,1,1,2-tetrafluoroethane is ssentially 
the only prop llant, and comprising 0.05 to 0.2 percent by weight of salmeteroJ having a substantially uni- 
form partid size of less than 10 pm in diameter and 0.001 to 0.01 percent by w ight bts(perfluorooctyl- 
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N- thylsulfonamidoethyl)ph sphate. 

22. A susp nsion aerosol formulation according to Claim 1 wherein 1,1,1,2,3,3,3-heptafluoropropan is es- 
sentially th only propellant and comprising 0.1 to 0.5 percent by weight triamcinolon acetonide having 
a substantially uniform parttcl size of less than 10 urn in diameter and 0.005. to 0.05 percent by weight 
of a dispersing agent selected from the group consisting of bis(perf luorooctyl-N-ethylsulfonamidoe- 
thyl)phosphate and a mixture of bis(perfluorooctyl-N-ethylsulfonamidoethyl)phosphate and 
tris(perfluorooctyl-N-ethytsulfonamidoethyl)phosphate. 

23. A suspension aerosol formulation according to Claim 1 wherein 1,1,1 ,2,3,3, 3-heptaf I uoropropane is es- 
sentially the only propellant and comprising 0.3 to 0.7 percent by weight pirbuterol acetate having a sub- 
stantially uniform particle size of less than 10 \im in diameter and 0.0O5 to 0.05 percent by weight of a 
dispersing agent selected from the group consisting of bis(perf luorooctyi-N-ethylsulfonamidoethyl)phos- 
phate and a mixture of bis(perfluorooctyl*N*ethylsu!fonamidoethyl)phosphate and tris(perfluorooctyl-N- 
ethylsulfonamidoethyl)phosphate. 



Patentanspriicho 

1. Aerosolsuspensionsformulierung, die umfa&t ein einen Ruorkohlenwasserstoff umfassendes Treibmit- 
tel, ausgewdhlt aus 1,1,1,2-Tetrafluorethan und 1,1,1,2,3,3,3-Heptafluorpropan und einem Gemisch da- 
von, eine therapeutisch wirksame Menge eines pulverisierten Arzneimittels und zwischen 0,001 und 0,6 
Gewichtsprozent oberf Idchenaktives Dispergiermittel der Formel 

O 

[R f S0 2 N(R)R'Ol TO P(0H) 3 . :a 

in der Rf einen perf luorierten Rest bedeutet, der aus aliphatischen C n F^ r und cydoaliphatischen C n F 2rv r 
Resten ausgewahlt ist, wobei n eine ganze Zahl von 4 bis 1 0 1st, R aus einem Wasserstoffatom und einem 
Alkylrest mit 4 bis 12 Kohlenstoffatomen ausgewahlt ist R' einen Alkyienrest mit 2 bis 8 Kohlenstoffato- 
men darstellt und m eine ganze Zahl von 1 bis 3 ist, und ein Gemisch aus zwei oder mehreren der Ester; 

wobei die Formulierung im wesentiichen kein Wachstum in derTeilchengro&e oder keine Anderung 
in derKristallmorphologie des Arzneimittels uber einen langerenZeitraumzeigtund im wesentiichen leicht 
wiederholt dispergierbar ist und nach erneuter Dispersion nicht so schnell ausflockt, daft eine reprodu- 
zierbare Dosierung des Arzneimittels verhindert wird. 

2. Aerosolsuspensionsformulierung nach Anspruch 1, wobei das pulvensierte Arzneimittel in einer Menge 
von 0,01 bis 2 Gewichtsprozent vorliegt, wobei die Formulierung durch Kombinieren des Dispergiermittels 
mit dem Treibgas anstatt durch Beschichten des pulverisierten Arzneimittels mit dem Dispergiermittel vor 
Zusatz des Treibgases hergesteltt wird. 

3. Aerosolsuspensionsformulierung nach Anspruch 1 , wobei das Dispergiermittel in einer Menge von 0,001 
bis 0,5 Gewichtsprozent vorliegt 

4. Aerosolsuspensionsformulierung nach Anspruch 1, wobei das Dispergiermittel eine Loslichkeit von min- 
destens 0,3 Gewichtsprozent in dem Treibgas aufweist. 

5. Aerosolsuspensionsformulierung nach Anspruch 4, wobei das Dispergiermittel eine LAsltchkeit von min- 
destens 0,8 Gewichtsprozent in dem Treibgas aufweist. 

6. Aerosolsuspensionsformulierung nach Anspruch 1, wobei das Dispergiermittel aus Bis(perfluoroctyl-N- 
ethylsulfonamidoethyljphosphat, Tris(perfluoroctyl-N-ethytsulfbnamidoethyt)phosphat und Gemischen 
davonausg wdhltist 

7. Aerosolsuspensionsformulierung nach Anspruch 1, wobei das Arzneimittel aus einem Analgetikum, ei- 
nem Anginapriparat, einem Antiallergikum, einem Antibiotikum, einem Antihistaminikum, ein m ntzun- 
dungshemmend n Mittel, ein m Hustenmittel, inem Bronchodilatator, einem Enzym, einem Hormon, ei- 
n m Peptid, einem Steroid und Gemischen davon ausgewdhlt ist. 
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8. Aerosolsuspensionsformulierung nach Anspruch 1 , wobei das Arzneimittel aus Albuterol, Albuterolsulfat, 
Beclomethasondipropionat, Dinatriumcromoglykat, Epinephrinbitartrat, Fenoterolhydrobromid, Ipratropium-' 
bromid. Isoproterenolhydrochlorid, Isoproterenolsulfat. Metaproterenoisulfat, Phenylephrinbitartrat, 
Phenylephrinhydrochlorid, Pirbuterolacetat Pirbuterolhydrochlorid, Procaterolhydrochiorid, Salmeterol! 
Triamcinolonac tonid und Qemischen davon ausg wahlt ist 

9. Aerosolsuspensionsformulierung nach Anspruch 1, wobei 1,1,1,2-Tetrafluorethan im wesentlichen das 
einzige Treibgas ist und die zwischen 0,1 und 1,0 Gewichtsprozent Albuterolsulfat mit einer im wesentli- 
chen gleichmaBigen TeilchengroBe von weniger ala etwa 1 0 Mm im Durchmesser und zwischen 0,008 und 
0,06 Gewichtsprozent ais(perfluoroctyl-N-ethylsulfonamidoethyt)phosphat umfaBt 

10. Aerosolsuspensionsfonnulierung nach Anspruch 1, wobei 1,1,1,2-Tetrafluorethan im wesentlichen das 
einzige Treibgas ist und die zwischen 0,5 und 2 Gewichtsprozent Dinatriumcromoglykat mit einer im we- 
sentlichen gleichmaaigen TeilchengrdBe von weniger als 10 urn im Durchmesser und zwischen 0.05 und 
0,4 Gewichtsprozent eines Gemisches aus Bis(perfluorocty1-N-ethylsulfbnamidoethyl)phosphat und 
Tris(perfluoroctyl-N-ethyisulfonamidoethyl)phosphat umfaBt 

11. Aerosolsuspensionsformulierung nach Anspruch 10, wobei das Bis(perfluoroctyi-N-ethylsulfdnamidoet- 
hyljphosphat und das Tris(perfluoroctyl-N-ethylsulfonamidoethyi)phosphat in etwa gleichen Gewichts- 
mengen vorllegen. 

12. Aerosolsuspensionsformulierung nach Anspruch 1, wobei 1,1,1,2-Tetrafluorethan im wesentlichen das 
einzige Treibgas ist und die zwischen 0,1 und 1 Gewichtsprozent Epinephrinbitartrat mit einer im wesent- 
lichen gleichm§digen TeilchengroBe von weniger als etwa 10 Mikrometern im Durchmesser und zwischen 
0.02 und 0,07 Gewichtsprozent eines Gemisches aus &is<perfluoroctyl-N-ethylsulfonamidoethyl)phos- 
phat und Tris(perf luoroctyl-N-ethy1sulfonamidoethyi)phosphat umfaBt 

1 3. Aerosolsuspensionsformulierung nach Anspruch 12, wobei das Bis(perf luoroctyi-N-ethylsulfonamidoet- 
hyl)phosphat und das Tris(perfluoroctyl-N-ethylsulfonamidoethyl)phosphat in etwa gleichen Gewlchts- 
mengen vorliegen. 

14. Aerosolsuspensionsformulierung nach Anspruch 1, wobei 1,1,1,2-Tetrafluorethan im wesentlichen das 
einzige Treibgas ist und die zwischen 0,1 und 1 Gewichtsprozent Epinephrinbitartrat mit einer im wesent- 
lichen gleichmaaigen TeBchengrfiBe von weniger als 10 um im Durchmesser und zwischen etwa 0,02 und 
etwa 0.07 Gewichtsprozent Bis(perfluoroctyl-N-ethylsulfon amidoethyi)phosphat umfaBt 

15. Aerosolsuspensionsformulierung nach Anspruch 1. wobei 1,1,1,2-Tetrafluorethan im wesentlichen das 
einzige Treibgas ist und die zwischen 0,1 und 1 Gewichtsprozent Pirbuterolhydrochlorid mit einer im we- 
sentlichen gleichmdBfgen TeilchengroBe von weniger als etwa 10 Mikrometern im Durchmesser und zwi- 
schen 0,03 und 0,3 Gewichtsprozent Bis(perf luoroctyl-N-ethylsu»fonamidoethy1)phosphat umfaBt 

16. Aerosolsuspensionsformulierung nach Anspruch 1, die zwischen etwa 0,1 und etwa 1,0 Gewichtsprozent 
Albuterolsulfat mit einer im wesentlichen gleichmaBigen TeilchengrdBe von weniger als 10 nm im Durch- 
messer und zwischen 0,004 und 0,02 Gewichtsprozent eines Gemisches aus Bis(perf luoroctyl-N-ethyl- 
sulfonamidoethyl)phosphat und Tris(perfluoroctyl-N-ethylsulfonamidoethyl)phosphat umfaBt, mit der 
Mafjgabe, daB das GewichtsverhSltnis vom Bisesterzum Trisester 8:1 bis 1:4 betragt 

1 7. Aerosolsuspensionsformulierung nach Anspruch 1 , die durch Kombinteren des Dispergiermittels mit dem 
Treibgas anstatt durch Beschichten des pulverisierten Arzneimlttels mit dem Dispergiermittel vor Zusatz 
des Treibgases hergestellt wird. 

18. Aerosolsuspensionsformulierung nach Anspruch 1, die 1,1,1,2-Tetrafluorethan als im wesentlichen ein- 
ziges Treibgas umfaBt 

19. Aerosolsuspensionsformulierung nach Anspruch 1, die 1,1,1,2,3,3,3-Heptaflu rpropan als im wesentli- 
chen einziges Treibgas umfaBL 

20. Aerosdsusp nsi nsformulierung nach Anspruch 1, wobei 1,1,1,2-Tetrafluorethan im wesentlichen das 
einzig Treibgas ist und die umfaBt: 0,02 bis 0,07 Gewichtsproz nt eines G mische aus etwa in mGe- 
wichtsteil Bis(perfluoroctyl-N-ethy1sutfonamldoethyl)phosphat und etwa fGnf Gewlchtstelien 
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Tris(perflu roctyi-N-ethytsulfonamidoethyi)phosphat und ein Arzn imitlel mit im wesentlichen gleichmS- 
Gig r Teilchengrofte von wenig rals 10 urn im Durchm sser.dasaus Bedomethasondipropionatinein r 
Menge von 0,1 bis 0,5 Gewichtsprozent, Triamcinolonacetonid in iner Menge von 0,1 bis 0,5 Gewichts- 
prozent, Pirbuterolacetat in einer Menge von 0,3 bis 0,7 Gewichtsprozent, Dinatriumcromoglykat in einer 
Menge von 1,0 bis 2,0 G withtsprozent, Albuterolsulfat in einer M nge von 0,3 bis 0,7 G wichtsprozent 
und Salmeterol in einer Menge von 0 t 4 bis 0,5 Gewichtsprozent ausgewahlt ist. 

21. Aerosolsuspensionsformulierung nach Anspruch 1, wobei 1,1,1,2-Tetrafluorethan im wesentlichen das 
einzige Treibgas ist und die 0,05 bis 0,2 Gewichtsprozent Salmeterol mit einer im wesentlichen gleichma- 
Bigen Teilchengro&e von wenigerals 10 urn im Durchmesser und 0,001 bis 0,01 Gewichtsprozent Bis- 
(perfluoroctyl-N-ethylsulfonamidoethyl)phosphat umfa&t 

22. Aerosolsuspensionsformulierung nach Anspruch 1. wobei 1,1,1,2,3,3,3-Heptafluorpropan im wesentli- 
chen das einzige Treibgas ist und die 0,1 bis 0,5 Gewichtsprozent Triamcinolonacetonid mit einer im we- 
sentlichen gleichmS&igen TeilchengroBe von weniger als 10 u,m im Durchmesser und 0,005 bis 0,05 Ge- 
wichtsprozent eines Dispergiermittels umfafit, das aus Bls(perfluoroctyl-N-ethylsuifonamidoethyl)phos- 
phat und einem Gemisch aus Bis(perfluoroctyl-N-ethylsulfonamidoethyl)phosphatund Tris(perfluorocty1- 
N-ethyfsulfonamidoethyl)phosphat ausgewahlt ist. 

23. Aerosolsuspensionsformulierung nach Anspruch 1, wobei 1,1,1,2,3,3,3-Heptafluorpropan im wesentli- 
chen das einzige Treibgas ist und die 0,3 bis 0,7 Gewichtsprozent Pirbuterolacetat mit einer im wesentli- 
chen gleichmi&igen TeilchengroBe von weniger als 1 0 urn im Durchmesser und 0,005 bis 0,05 Gewichts- 
prozent eines Dispergiermittels umfaSt, das aus Bis(perf luoroctyl-N-ethylsulfonamidoethyl)phosphat und 
einem Gemisch aus Bis(perfluoroctyl-N-ethyisulfonamidoethyl)phosphat und Tris(perfluoroctyl-N- 
ethyisulfonamidoethyl)phosphat ausgewahlt Ist. 



Revendlcations 

1. Formulation pour aerosol en suspension comprenant un agent de propulsion comprenant un hydrofluo- 
rocarbone choisi dans le groupe comprenant le 1,1,1 ,2-tetraf luoroethane, le 1,1,1 ,2,3,3,3-heptaf luoropro- 
pane et leurs melanges, une quantity th6rapeutiquement efficace d'un medicament pulverulent et entre 
0,001 et 0,6 % en poids d'un agent dispersant tensioactif de la formule : 

O 

(R f SO J M(R)R'0).P(OH)^ 



dans laquelle R f est un radical perfluore choisi dans le groupe comprenant les radicaux aliphatiques 
C n F 2 n*i et cycloaliphatiques C^F^ ou n est un nombre entier de 4 a 10, R est choisi dans le groupe 
comprenant I'hydrogene et les groupes alkyle comportant 4 a 12 atomes de carbone, R' est un groupe 
alkyldne comportant 2 a 8 atomes de carbone et m est un nombre entier de 1 a 3, ou d'un melange de 
deux ou plusieurs de ces esters, la formulation ne montrant pratiquement aucune croissance de la taille 
des particules ou modification de la morphologie cristalline du medicament susdit sur une p6riode de 
temps prolongee, etant sensiblement facilement redispersable et lors d'une redispersion ne f loculant pas 
d'une maniere si rapide au point dempecher tout dosage reproductible du medicament 

2. Formulation pour aerosol en suspension suivant la revendlcatfon 1, dans laquelle le medicament pulve- 
rulent est present en une quantite de 0,01 a 2 % en poids, ladite formulation etant preparee en combinant 
I'agent dispersant et I'agent de propulsion plutdt qu'en appliquant I'agent dispersant sur ie medicament 
pulverulent avant I'addttion de I'agent de propulsion. 

3. Formulation pour aerosol en suspension suivant la revendicati n 1, dans laquelle i'agent dispersant est 
present en une quantite de 0,001 a 0,5 % en poids. 

4. Formulation pour aerosol n suspension suivant la r vendication 1, dans laquell i'agent dispersant a une 
solubilite d'au moins 0,3 % en poids dans Tag nt de propulsion. 
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7. 



8. 



10. 



s F lbS^ POUra6 ? a °'. nSUSPenSi nsu " artla ™vendication4.danslaquell I'agentdispersanta un 
solubditedau moms 0,8% en poids dans I'agentde propulsion. 

TZr^T a6r0S0 ' e " SUSPenSi °" SUiV3nt ' a rev ndiCation 1 - dans '' a 9 * ^Persant est 

cho.s. dans I. group, comprenant le bis(perfluorooctyl-N-ethyls U lfonamidoethyl)pho3phate le 
tris(perfluorooctyl-N-ethy(sulfon a midoethyl) P hos P h a te et leurs melanges. «»WP*»priat.. 

une anjhistamme un antnnflammatoire. un antitoux. un bronchodilatateur. une enzyme une hwmone 
un peptide, un steroide et leurs melanges. normone. 

Emulation pouraerosol en suspension suivant la revendication 1, dans laquellele medicament est choisi 
Z JThw mp 7 na "l l ' albuterol ' ,e s "" a « a ^'buterol. le dipropionate de beclomethasone e 

d epine " hrin8 - la bromhydrate de fenoterol, le bromure d'iprafropium. 

nylephnneJechlorhydratedephenylephrineJ-acetatedepirtHite^ 
hydrate de procaterol. le salmettrol, I'acetonide de triamcinolone et leurs melanges. 

Formulation pour aerosol en suspension suivant la revendication 1 . dans laquelle le 1.1 1 2-tetrafluoroe- 

0 ZToo^ T^l^! 6 8en8iblement "*™ * ™" a * 10 „m de diametre et eZ 
0,008 et0.06 % en poids de bis(perfluorooctyl-N-ethylsulfbnamidoethyl)phosphate. 

Formulation pour aerosol en suspension suivant la revendication 1, dans laquellele 1,1.1 2-tetrafluoroe- 
thane est essentiellement le seul agent de propulsion, et comprenant entre 0,5 et 2 % en po^Trot 

:^0^\TZ' T d T rtfcU,e Sen8,b,e,nent Unif ° rme * m0ins da « MmSe difX 
! 1 ? «? ' P °' dS d m6,ange de ^(^'""ooctyl-N-ethylsulfonamidoethvDphosphate 
etdetns(perf| U orooctyl-N-6thvlsulfonamidoethyl)pho3phate. «™*nyi,pnospnate 

11 " mTk"! 81 ?," pour aeroso1 en suspension suivant la revendication 10, dans laquelle le Wscoerfluorooctvi- 
presents en des quantites en poids environ egales. 

Formulation pour aerosol en suspension suivant la revendication 1 . dans laquelle le 1 ,1 1 2-tetrafluoroe- 

0 02 et 0,07 /. en poids dun melange de bis(perfluo ro o^y|.N^tliylsulfon a midoethyl)ph 0 sphate et de 
tns(perf luorooctyl-N-ethylsulfonamidoethvlJphosphate. ywnospnate et de 

^ISI 0 ! 00 "^^! 1" 8Uspen8l ° n SU ' Vant la indication 12. dans laquelle le bls(perfluoroocty(- 
N-ethy sulfonam,doethyl)phosphate et le tris( pe rfluorooct y l-N-ethylsulfonamidoethyl)pho8 P hate sont 
presents en des quantites en poids environ egales. ;pn°s P nate sont 

14 " fhanTl!^ P ° « aerOSO ' f n sus P«"Sion suivant la revendication 1 , dans laquelle le 1.1,1,2-tetrafluoroe- 
^ n n! i ament,e 8eU ' —** Pr ° pu,8ion ' *°™P'°nantentre0.1 et 1 % en poidsde bitartrate 

0 02 6 ?o n7t ay T ? ^ P3rtiCUle ^^^^""^'"e^^insdelOMmdediametreet entre 
0,02 et 0,07 % en poids de bis(perfluorooctyl-N-ethylsulfonamidoethyl) P hos P rtate. 

15. Formulation pour aerosol en suspension suivant la revendication 1, dans laquellele 1.1.1,2-tetrafluoroe- 

SSTLTTS r en V 6 afl6nt * ProPU ' 8i0n ' 6t "n*™** enlre 0,1 « 1 % en poids de chlor- 
f T J ^ « ayant Un8 te " ,e de Partfcu,a aensiblement uniform, de moins de 1 0 urn de diame°re 
et entre 0.03 et 0.3 % en poide de bis(perf luorooctyl-N-ethylsu^^ 

LT^r^t!? ?" suspension 8uivant 18 reva ^«fi " 1. comprenant ntre 0.1 et 1.0 % en 
ports d sulfated albuterol ayant un tai.le de parfcule sensiblem nt uniform de moins d 10umde 

S2!12T^^ , !S 02 % " P ° id8 d ' Un m6lange de bi8 (P ^'ooat^^ulion.Z^ 

lh n ^^ 'erapport 
n poids de I'ester bis a I' star trie soit d 8/1 a 1/4. 
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17. F rmulation pour aerosol en suspension suivant ta revendicati n 1, preparee en combinant I'agent dis- 
persant et I'agent d propulsion plutot qu'en appliquant I'agent dispersant sur le medicament pulverulent 
avant I'addition de Tag nt d propulsion. 

18. Formulation pour aerosol err suspension suivant la revendication 1, comprenant du 1, 1,1, 2- tetraf luoroe- 
thane comme essentiellement le seul agent de propulsion. 

19. Formulation pour aerosol en suspension suivant la revendtcation 1 , comprenant du 1 ,1 ,1 ,2,3,3,3-hepta- 
fluoropropane comme essentiellement le seul agent de propulsion. 

20. Formulation pour aerosol en suspension suivant la revendication 1, dans laquelle le 1, 1,1.2- tetraf luoroe- 
thane est essentiellement le seul agent de propulsion, et comprenant 0,02 a 0,07 %en poids d'un melange 
d'une partie en poids de bis(perfluorooctyl-N-ethylsuflonamido6thyi)phosphate et de 5 parties en poids 
de tris(perf luorooctyl-M-6thytsuf lonamldoethyl)phosphate et un medicament ayant une taille de particule 
sensiblement uniforme de moins de 10 fim de diametre choisi dans le groupe comprenant le dipropionate 
de beclomethasone en une quantity de 0, 1 a 0,5 % en poids, I'acetonide de triamcinolone en une quanta 
de 0,1 a 0,5 % en poids, lacerate de pirbuterol en une quantity de 0,3 a 0,7 % en poids, le cromoglycate 
disodique en une quantite de 1,0 a 2,0 % en poids, le sulfate d* albuterol en une quantite de 0,3 a 0,7 % 
en poids et le salmeterol en une quantite de 0,4 a 0,5 % en poids. 

21. Formulation pour aerosol en suspension suivant la revendication 1 , dans laquelle le 1,1, 1,2- tetraf luoroe- 
thane est essentiellement le seul agent de propulsion, et comprenant 0,05 a 0,2 % en poids de salmeterol 
ayant une taille de particule sensiblement uniforme de moins de 10 urn de diametre et 0,001 a 0,01 % en 
poids de bis(perfluorooctyl-N-ethylsutfonamidoethyl)phosphate. 

22. Formulation pour aerosol en suspension suivant la revendication 1 , dans laquelle le 1 ,1 ,1 ,2,3,3,3-hepta- 
f luoropropane est essentiellement le seul agent de propulsion, et comprenant 0,1 a 0,5 % en poids d'ace- 
tonide de triamcinolone ayant une taille de particule sensiblement uniforme de moins de 10 \xm de dia- 
metre et 0,005 a 0,05 % en poids d'un agent dispersant choisi dans le groupe comprenant le bis(perfluo- 
rooctyf-N-6thylsulfonamidoethyl)phosphate et les melanges de bis(perfluorooctyl-fsj-ethyisulfonamldoe- 
thyl)phosphate et de tris(perf(uorooctyl-N-ethytsulfonamidoethyl)phosphate. 

23. Formulation pour aerosol en suspension suivant la revendication 1 , dans laquelle le 1 ,1 ,1 ,2,3,3,3-hepta- 
f luoropropane est essentiellement le seul agent de propulsion, et comprenant 0,3 a 0,7 % en poids d'ace- 
tate de pirbuterol ayant une taille de particule sensiblement uniforme de moins de 10 \im de diametre et 
0,005 a 0,05 % en poids d'un agent dispersant choisi dans le groupe comprenant le bis(perfluorooctyl- 
N-6thylsulfonamidoethyl)phosphate et les melanges de bis(perfluorooctyl-N-ethyisulfonamidoethyi) 
phosphate etde tris(perfluoroocty1-N-ethylsulfonamidoethyl)phosphate. 
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